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RELEASING LAMINATED FILM 

FIELD OF THE INVENTION 
The present invention relates to a laminated film having a 
5 releasing property, specifically to a releasing film suitable for 
manufacturing a multilayered printed circuit board and to a carrier 
film for manufacturing a coating film. 

DESCRIPTION OF THE PRIOR ART 

10 A releasing laminated film is used as a releasing film for making 

multilayered printed circuit boards or for embossing leather grains 
on synthetic leather. It is also used as a carrier film for producing 
a coating film, or as a protective film for protecting a tacky or 
adhesive film from dusts, which protective film is peeled from the 

15 tacky or adhesive film immediately before using them. 

A multilayered printed circuit board is produced by stacking a 
plurality of printed circuit boards with prepregs inserted 
therebetween, and sandwiching the deck of circuit boardB thus obtained 
with releasing films and, then, hot pressing the deck to melt the 

20 prepregs, followed by hardening the prepregs to integrate the deck. 
As the releasing film, a fluororesin film is used, for example, 
poly (vinyl fluoride) film at a temperature of 175 *C or lower, 
tetraf luoroethylene-hexaf luoropropylene copolymer (FEP) , or 
tetraf luoroethylene-perf luoroalkylvinylether copolymer (PFA) at a 

25 temperature higher than 175t. 

There is such a problem concerning printed circuit boards having 
blind through-holes that a portion of molten prepregs bleeds out 
through openings of the through-holes of the topmost board upon 
hot -pressed and hardens on copper foil to thereby prevent the copper 

30 foil to be etched off, so that an accurate circuit may not be formed 

1 
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on the circuit board surf ace . To solve this problem, a thicker 
releasing film having a thickness of 0 . 06 to 0 . 3 mm than conventional 
films is used as described in Japanese Patent Application Laid-open 
H5 -283 862 . However, such a thick film of the aforesaid f luororesin 
5 such as poly (vinyl fluoride) is generally expensive to raise 
production costs, which offsets an effect of decrease in a defection 
rate of the printed circuit boards. In addition, the f luororesin 
films such as poly (vinyl fluoride) film inherently have low stiffness 
or lack firmness. 

10 Another problem with the conventional films is that they have poor 
handling property when placed on the printed circuit boards. 

In addition, if there is a foreign body between a hot press plate 
or an embossing role and a releasing film when pressure is applied, 
a shape of the foreign body is transferred to cause a dent or mark 

15 on a circuit board surface through the releasing film due to the 
film's insufficient firmness. Such a dent may cause an inaccuracy 
in a circuit or embossed pattern. 

Moreover, conventional releasing films are difficult to peel off 
from a press plate. A portion of the film sticks and remains on the 

20 press plate to obstruct successive production of circuit boards. 
Thus, an object of the present invention is to provide a releasing 
film without the aforesaid problems. 

The present invent ion also provides a carrier film for a coating 
film. The carrier film is used as a supporting film to make the coating 

25 film. To form a coating film with a uniform thickness, the carrier 
film must have a uniform thickness, too. After a coating film is 
formed by casting a resin on the carrier film, the carrier film is 
peeled from the coating film. Therefore, the carrier film is required 
to have a good releasing property. As the carrier film, a f luororesin 

30 film or biaxial ly drawn polyethylene terephthalate (PET) film with 
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a silicone compound coated thereon is hitherto mainly used. 

However, as mentioned above, a fluororesin is generally expensive. 
Therefore, a film thereof is preferably thin from an economical 
viewpoint, but at the same time it should not be too thin to have 
poor handling property. A f luororesin film thick enough to have 
a satisfactory handling property tends to have poor precision of 
thickness. This causes a problem that thickness of a coating film 
formed on the fluororesin film is not uniform. 

Further, the fluororesin has poor mechanical strength such as 
tensile strength and may be torn when stretched in a coating process 
line. Meanwhile, a PET film coated with a silicon compound has a 
disadvantage that a coating film formed thereon is contaminated with 
the silicone compound. 

Thus, an object of the present invention is to provide a carrier 
film for a coating fiim without the aforesaid problems. 

SUMMARY OF THE INVENTION 
The present invention is a releasing laminated film comprising 
a supporting film having a tensile modulus of elasticity in a traverse 
20 direction measured according to ASTM D882 of 980 to 6,860 N/mm 2 and 
at least one film comprising a fluororesin laminated on at least 
one side of the supporting film. 

Further, the present invention is a releasing laminated film 
comprising a supporting film having a tensile modulus of elasticity 
25 in a traverse direction measured according to ASTM D8B2 of 980 to 
6, 860 N/mm 2 and a film comprising a fluororesin laminated on one side 
of the supporting film, the other side of the supporting film having 
a 10-point averaged surface roughness (Rz) of 3.0 to 8.0 Mm and the 
number of peaks (PC) of 200 to 400 measured according to JIS BO 601. 
30 Preferably, said Rz is 4.0 to 7.0^m and said Pc is 250 to 350. 

3 
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Preferably, said tensile modulus of elasticity in a traverse 
direction is in a range of from 2 4 940 to 5,880 N/mm 2 . 

In the preferred embodiments, the fluororesin is 
tetraf luoroethylene- ethylene copolymer re sin and the f ilmcomprising 
5 the fluororesin has a thickness of 1 to SOjum; the supporting film 
has a melting point of llO^C or higher; and the supporting film is 
a polyester film having a thickness of 5 to 1,000/ira. 

The present invention also provides a laminated carrier film 
comprising a drawn polyester film and a film comprising a fluororesin 
10 laminated on at least one side of the drawn polyester film, the carrier 
film having a difference between a maximum thickness and a minimum 
thickness (R) of 5^m or smaller, wherein fc is measured along a 10 
cm-long line starting at an arbitrary point on a surface of the 
laminated film with a continuous-mode thickness meter provided with 
15 a tip having a diameter of 5 mm. 

In the preferred embodiments, said R is 3/im or smaller/ the drawn 
polyester film is a polyethylene terephthalate film having a thickness 
of 5 to 1000 pL m; and the film comprising a fluororesin is a 
tetraf luoroethylene -ethylene copolymer film having a thickness of 
20 2 to 10^m. 

In the films described above, it is preferred that the film comprising 
a fluororesin is dry laminated on the supporting film. 

Preferably, in the films described above, a polyethylene film, 
polypropylene film, or polyester film is further laminated on the 
25 film comprising a fluororesin. 

Preferably, the film described above has a total thickness of 10 
to 300 wm, more preferably 60 to 300 /m. 

DESCRIPTION OP THE PREFERRED EMBODIMENTS 
30 As the supporting film used in the present releasing film, any 

4 
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known films can he used . Examples of such include films of polyester, 
polycarbonate, triacetylcelluloee, cellophane, polyamide, aromatic 
polyamide , polyimide, polyetherimide , polyphenylenesulf ide / 
polysulfone, polyethersulf one, polypropylene, and high density 
5 polyethylene . Among these , a polyethylene film is preferred in terms 
of thermal property, mechanical properties, and price. 

The supporting f ilmhas a tensile modulus of elasticity in a traverse 
direction, i.e., a direction perpendicular to a machine 
direction (film stream direction)of 980 to 6,860 N/mm 2 , preferably 

10 2 f 940 to 5,880 N/mm 3 , more preferably 3,430 to 5,390 N/mm 2 . If the 
tensile modulus of elasticity is below the aforesaid lower limit, 
the releasing film has a worse handling property. For example, the 
film creases in handling. On the other hand, the releasing film 
is too hard to handle, if the tensile modulus of elasticity exceeds 

15 the aforesaid upper limit. 

The present invention relates also to a releasing film comprising 
a supporting film and a f luororesin film laminated thereon, wherein 
the supporting film surface opposite to the surface laminated with 
the f luororesin film has a 10-points averaged surface roughness (Rz) 

20 of 3.0 ^m to 8,0/im and the number of peakB(Pc) of 200 to 400, both 
measured by a tracer method according to the Japanese Industrial 
Standards < JIS) B0 601 . If Rz is smaller than 3.0 ^ m or Pc is smaller 
than 200, the film adheres to a press plate too well and is not easily 
peeled from the press plate. Preferably, Rz is in a range of from 

25 4.0/iin to 7,0iim and Pc is in a range of from 250 to 350. 

The aforesaid surface roughness can be attained by treating a 
surface of the supporting film by sand matting, incorporating a filler 
in the film, or chemical matting. 

In the releasing f ilmused for a mult ilayeredprinted circuit board , 

30 or an emboss role, the supporting film preferably has a melting point 
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of liot or higher, more preferably 200 or higher. If Che melting 
point is below Hot, heat resistance of the releasing film is so 
low ad to cause the releasing film to adhere to a press place. 
The supporting film has a thickness of 5 to l,O0OA*m, preferably 
5 12.5 to 30O#m, more preferably 25 to lOO^m. If the thickness is 
smaller than the aforesaid lower limit, dents or bleedout tends to 
occur. If the thickness is larger than the aforesaid upper limit, 
precision of the thickness of a laminated film is lower, so that 
pressure may not be uniformly applied in the pressing. Further, 

10 manufacturing costs and the amount of waste are larger. 

In the present releasing film, use may be made of a f luororesin 
such as poly (tetraf luoroethylene) (PTFB) , tetraf luoroethylene- 
perf luorovinylether copolymer (PFA) , tetraf luoroethylene -ethylene 
copolymer (ETFE) , tetraf luoroe thy lene-hexaf luoropropylene 

15 copolymer (FEP) , poly (chlorotrif luoroethylene) (CTFE) , and 

poly (vinylidene fluoride) (VdF) . When a pressing temperature is 
175t or lower, VdF is preferred. Whenapressing temperature is higher 
than 175t, FEP and PFA are preferred , 

The f luororesin film has a thickness of 1 to 50 /im, preferably 

20 2 to 30 ti m, most preferably 3 to 20 #m. 

The present invention relates also to a carrier film for 
manufacturing a coating film. The carrier film has such a thickness 
that a difference between a maximum thickness and a minimum 
thickness (R) is 5#m or smaller, measured along a 10 cm -long line 

25 starting at an arbitrary point on a surface of the film with a 
continuous -mode thickness meter provided with a tip having a diameter 
of 5 mm. The film having such good precision of thickness allows 
one to produce a coating film having a uniform thickness . Preferably, 
R is 3 Aim or smaller. 

30 Generally, it is difficult to attain R of 5/im or smaller in a 
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fluororesin film. On the contrary, a drawn polyester film usually 
haaRof lto2/ira. By laminating a thin fluororesin filmon apolyester 
film having a good precision of thickness, the present invention 
provides a carrier filmhaving good precision of thickness, economical 
6 efficiency and handling property. 

As the polyester film used in the present carrier film, any known 
films can he used. Examples of such include films of polyethylene 
terephthalate , polyethylene naphthalate, polyethylene isophthalate, 
and polybutylene terephthalate. Among these, polyethylene 

10 terephthalate is preferred because of its good precision of thickness, 
thermal property, mechanical properties, and lower price. 

The polyester film has a thickness of 5 to 300 um, preferably 
25 to 100 /im. If the thickness is smaller than the aforesaid lower 
limit, handling property of the carrier film is worse. If it is 

15 larger than the aforesaid upper limit, thickness precision of the 
polyester film is too low to make a carrier film having desired 
precision of thickness and, in addition, manufacturing costs and 
the amount of waste may increase. 

As the fluororesin used in the present carrier film, any one of 

20 the aforementioned f luororesins to be used for the present releasing 
film can be used. The fluororesin film preferably has a thickness 
of 2 to 10 Am, more preferably 3 to 5 Ainu 

The present releasing films and the carrier film preferably have 
a total thickness of 10 to 400/*m, particularly 60 to 300 ^m. 

25 The present releasing film may be prepared by dry laminating the 

fluororesin film on one side of the supporting film. As an adhesive 
for dry laminating, use may be made of acryl -modified adhesives, 
isocyanate adhesives, polyethylene inline adhesives, polyurethane 
adhesives, or silane coupling agents. Among these, polyurethane 

30 adhesives for dry laminating are preferred. Preferably, the surface 
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of the supporting film and the surface of the f luororesin film are 
treated by corona discharge prior to the dry laminating. To prepare 
the thin f luororesin film, the fluororesin maybe co-extruded together 
with a polyolefin resin, or may be extruded on a transfer film and 
5 wound together. After dry laminating the thin f luororesin film on 
the polyester film, the co-extruded polyolefine film or the transfer 
film may be peeled off. 

Preferably, a protective film layer, e.g., polyethylene film, is 
provided on the fluororesin film surface opposite to the surface 

10 laminated with the supporting film * By peeling the protective film 
immediately before placing the carrier film on a metal base plate, 
one can keep dust away to provide a coating film with higher thickness 
precision. As the protective film, any film which can stick to the 
fluororesin film may be used. Examples of such include films of 

15 various types of polyethylene, polypropylene, polyester, poly (vinyl 
chloride), triacetylcellulose, cellophane, polyamide, 
polycarbonate, aromatic polyamide, polyimide, polyetherimide, 
polyphenylenesulf ide, polysulfone, and polyethersulfone. Among 
these, a high density polyethylene film is preferred because of its 

20 lower price. The protective film preferably has a thickness of 10 
to 50 /xm. The protective film may be laminated on the fluororesin 
film by hot pressing. 



EXAMPLES 

25 A. Releasing film (1) 

Films and prepregs used 

Polyethylene terephthalate (PET) films: ex Mitsubishi Chemical 
Co., 25£tm thick or 9S/itn thick, both having a tensile modulus of 
elasticity in the traverse direction of 5000 N/mm 2 . 
30 Tetrafluoroethylene -ethylene copolymer (ETFfi) films: aSjimthick 

8 
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film was produced from an ETFE resin of Aeahi Glass Co.; 12.5/im 
thick ready-made f ilm, exAsahi Glass Co. ; and 10 thick ready-made 
film/ ex Asahi Glass Co. 

High density polyethylene (HOPE) film: 15 Mm thick, ex Mitsubishi 
5 Chemical Polyester Co. 

Prepregr epoxy resin-impregnated glass cloth, ex Mitsubishi Gas 
Chemical Co. 

Methods for evaluation 

X. Dents 

10 Several pieces of a 5jum-cube glass dust were placed between a 
releasing film and a press plate, and hot pressing was carried out* 
Then, the releasing film was peeled off from a surface of a circuit 
board, which surface was then visually observed for dents. When no 
dent was observed, the releasing film was rated as double circle 

15 ©; when slightly observed, O; and when clearly observed, x . 

2 . Bleedout of Prepreg 

After hot pressing, a releasing film was peeled off and the area 
surrounding blind through-holes was visually observed. When 
bleedout was not observed at all, the releasing film was rated as 
20 O; and when observed, X. 

3 . Handling Property 

A releasing film which could be easily set on a circuit board without 
creasing was rated as <§>; with creasing a little, O; and a film which 
was difficult to handle to be creased, X . 
25 4. Costs 

Roughly estimated production cost of each film is as shown in Table 
1, relative to that of the film of Comparative Example A-l taken 
as 100- 

5. Releasing property 
30 A releasing film was placed on a circuit board . The film that could 
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be easily peeled off by hand was rated as O; and not peeled off by 
hand, X . 

Examples A-l to A-3 and Comparative Examples A-l to A- 3 
5 Releasing films were prepared by dry laminating each f luororesin 
filmshown in Table 1 onapolyester film. InExample A-2 , aprotective 
film made of HOPE was further laminated by heat pressing on the 
fluororesin film. Two printed circuit boards having blind 
through-holes were stacked, sandwitching a prepreg between the boards. 

10 A releasing film was placed on the top of the deck of the printed 
circuit boards, and another film at the bottom. A few pieces of 
about S^m-cube glass dust taken from an epoxy resin- impregnated 
glass cloth were placed at a center part of the upper releasing film. 
Then, the deck of the printed circuit boards was hot pressed at 170^ 

15 and 50kgf /cm 2 for 60 minutes tomelt and harden the prepreg to integrate 
the deck of the printed circuit boards . In Example A-2 , the protective 
film of the releasing film was peeled off before placing the releasing 
film on the printed circuit board, 
in Comparative Example A-3, a polyester film coated with silicone 

20 was used* 

The results of the valuation are as shown in Table 1. 



10 
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The films of Example A- 1 and A- 2 are superior to that of Comparative 
Example A-l in that they caused no dents , had better handling property 
and lower production costs . The film of Example A-3 showed bleedout , 
but had good handling property enough to be used as a protective 
5 film for an adhesive film. On the other hand, the films of Comparative 
Example l and Comparative Example 2 had worse handling property and 
were difficult to set on the printed circuit boards. 

B. Releasing film (2) 
10 Films and prepregs used 

Polyethylene terephthalate (PET) film: exMitsubishi Chemical Co. , 
50 Mm thick, having tensile modulus of elasticity in the traverse 
direction of 5000 N/mm 2 . 
Tetraf luoroethylene -ethylene copolymer (ETPE) film: S^m thick, 
15 made of an ETPE resin of Asahi Glass Co. 

Prepreg: epoxy resin -impregnated glass cloth, ex Mitsubishi Gas 
Chemical Co. 

Measurement of Surface Roughness 
20 Surface roughness was measured according to JIS BO €01 with a surface 
roughness tester, SE-3 FK, ex Kosaka Laboratory Ltd. , provided with 
a tip with a radius of 2/im, under a 70 mg load. 

Preparation of Releasing Laminated Films 
25 One surface of the PET film was provided with embossed pattern 
by sand blasting so as to have a surface roughness shown in Table 
2. Then/ on the surface opposite to the sand blasted surface, the 
ETFE film was dry laminated to prepare the laminated films shown 
in Table 2. 

30 Two printed circuit boards having blind through-holes were stacked, 

12 
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sandwitching a prepreg between the boards. A releasing film was 
placed on the top of the deck of the printed circuit boards, and 
another film at the bottom. The deck of the printed circuit boards 
thus sandwiched between the releasing films was hot pressed with 
5 a mirror- finished press plate at 170^ and 490 N/ cm 3 to melt and harden 
the Prepreg to integrate the deck. After 60 minutes, the pressure 
was released to take out the integrated circuit board- The following 
evaluation was carried out. The results are as shown in Table 3. 
(1) peeling-off of the Releasing film from the Press Plate 

10 The releasing film which was peeled off from the press plate without 
leaving any portion of the film stuck to the press plate was rated 
as O; one which could be peeled with a portion remaining stuck to 
the press plate, A; and one which was difficult to peel off, leaving 
more than about a half of it stuck to the press plate, X . 

15 (2) Transfer of the Embossed Pattern of the Supporting Film to the 
Circuit Board 

After peeling the releasing film from a printed circuit board, 
the surface of the printed circuit board was examined whether the 
embossed pattern of the releasing film was transferred there or not. 



13 
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All of the films of the present invention were peeled off well from 
the printed circuit board. On the other hand, the films of Reference 
Examples B-l to B-3 were worse in the releasing property than the 
films of the present invention. j 

5 i 

I 

C. Carrier Film 
Films Used j 

Polyethylene terephthalate (PET) filjms: ex Mitsubishi Chemical 

Co., 50yam thick or lOO^m thick, both having a tensile modulus of 

I 

10 elasticity in the traverse direction of 5000 N/Wi*. 

Tetraf luoroethylene-ethylene copolymjer (ETPE) films : 3^m thick 

made of a ETPE resin of Asahi Glass Co. ; $0 jtm thick ready-made film, 

ex Asahi Glass Co. ; and 100 ^m thick rea^y-made film, ex Asahi Glass 

Co. ! 
15 Silicon coated PET film: MRE( trade mark, silicone coated type), 

50jum thick, ex Mitsubishi Chemical Polyester Film Co. 

s 

Thickness Difference R Measurement j 

Thickness difference of a film was (determined by continuously 
20 measuring thickness of the film over 10 ctp along the machine direction 
with a FILM THICKNESS TESTER, ex Anrit^u Co. , provided with tip of 
5 mm in diameter. The measurement was Repeated at 10 locations at 
intervals of 1 centimeter along a direction perpendicular to the 
machine direction and the results werte averaged. Thickness in a 

i 

25 direction perpendicular to the machine jdirection was also measured 
over 10 cm in a similar manner as described above and the results 

were averaged. j 

i 

Preparation of Carrier Films j 

30 The carrier films shown in Table 4 wer<js prepared by dry laminating 

i 

; 

! 

15 \ 

| 

i 
j 
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an ETPE film on a PBT film. 

(1) Each carrier film was measured for R. The carrier film having 
R of 5 ju m or smaller was rated as O; and one having R greater than 
5/2 m, X . 

5 (2) A thick coating film of a polyimide resin was formed on 

each carrier film and the following evaluation was made according 
to the following criteria for handling property in the casting of 
polyimide i releasing property after forming the coating film, R of 
the coating film, and contamination on the coating film surface. 
10 The results are ae shown in Table 4- 
a. Handling Property 

The carrier film which was easy to handle without creasing was 
rated as O; one showed a few creases, A; and one which was creasy 
and difficult to handle, X . 
IS b- Releasing Property 

The carrier film which could be easily peeled off by hand was rated 
as O. 

c. Thickness Difference (R) of the Coating Film 

Each coating film was measured for R. The one having R of 5/itn or 
20 smaller was rated as O; and one having a R greater than 5 Mm, x . 

d. Contamination on the Coating Film Surface 

The surface of the coating film was visually observed for 
contamination. When contamination is found, the carrier film was 
rated as X ; and when not found, O . 
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INDUSTRIAL APPLICABILITY 
The present releasing laminated film has a good handling property, 
and is capable of preventing bleedout of a molten prepreg and 
5 occurrence of dents in the production of multilayered circuit boards . 
The present releasing laminated film is well peeled off not only 
from a prepreg but also from a press plate. 

The present carrier film has a good handling property, and releasing 
property. By using the carrier film, a coating film can be formed 
10 with a good thickness precision and without contamination. 
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